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Flatford Mill Field Center 


E. A. R. ENNION 


Honorary Warden, Flatford Mill Field Center, County of Essex, England 


On May 25, 1946, two parties of stu- 
dents came to Flatford Mill. 
a group of second year geography teach- 


One was 


ers-to-be from a London Training Col- 
lege; the other, arriving late in the eve- 
ning, a crowd of sixth form schoolgir! 
from a Yorkshire factory 
These were the Field Center’s 


biologists 
town. 
first residents. It had been none too 
easy to get building alterations done just 
after the war and equipment of all kinds 
Bit by bit, 
things came dribbling in and what the 


was pretty hard to find. 


builders could not do we did ourselves. 
We had beds and blankets, knives and 
forks and cups and dishes, and we had 
food. We laid tables for dinner that 
night at one end of the refectory, while 
the painters were taking their planks 
and trestles out through the other door. 

Flatford Mill, the home of Constable, 
famous English landscape painter of a 
century ago, had taken on a new lease of 
life. It had lost its waterwheel and its 
milling machinery and had lain moribund 
for nearly forty years. By the end of 
September, 1946 (when, for lack of light 


and heat. we had to elose) 350 students 


of art, geography and natural history of 
one kind or another had stayed at the 
time. 
And nearly all of them said they would 
come again next year. 

Many of them did. We re-opened at 
the end of March, 1947, after the frosts 
and floods and gales of one of Britain’s 
During that 
long winter we had planned and schemed. 


Center for varying lengths of 


coldest winters for years. 


Despite the problem of getting essen- 
tial work done and equipment supplied 
—everything, from test-tubes to refec- 
tory tables, was becoming more and 
more difficult to obtain—we enlarged 
our sleeping, living and laboratory ae- 
commodation, our library, our kitchen 
We took over the 
lease of an ancient timbered building 
Mill, the Valley Farm. 
Late that summer, we had 56 students 


premises and staff. 
opposite the 


in residence at one time, the overflow 
sleeping in two tents. And once we 
took a bunch of students out on an all- 
night foray to snatch their beds (though 
they didn’t know it!) for a party of 
teachers coming for a short week-end. 

The season for 1948 opened with a 


== 


94 The American Biology Teacher 


| Apr. 


Outside on the lawn a Field Study ¢lass 
Information Services. 


fiving start on December 29, 1947. The 
first organized outdoor winter biology 
courses to be held in Britain (so far as 
we know) had been planned and _ the 
forward booking list, at time of writ- 
ing, was steadily filling up. Moreover 
there are fou r Field Centers to choose 


from now instead of one. 


Nature Instead of Text Books 


But what is a Field Center, and why 
do all these students come? The man 
who set the ball rolling was F. H. C. 
Butler, an Inspector of Education (Sei- 
ence) for the London County Council. 
He saw the folly of teaching biology 
and kindred subjects almost entirely 
from textbooks and jars on the museum 
shelf. He realized the difference it 
would make if students could teach 
themselves these subjects at first hand. 
And so, in 1943, he made inquiries in 
scientific circles and his proposals soon 
gained very wide support. The Council 
For The Promotion Of Field Studies 
was founded in December of that vear. 


is In progress. All photos by courtesy of British 


Butler and [ are fellow graduates of 
Cambridge University, and I was one 
of his first supporters. He is a man of 
energy and vision who could see the 
possibilities ahead. He realized that by 
leavening the masses of young people 
flocking outdoors at week-ends with a 
few Field Study advocates, it might be 
possible to effect a wider appreciation 
of—and hence a kindlier attitude to- 
wards—the glories and wild life of the 
British countryside. A significant cross 
section of young leaders would be pass- 
ing through the several Wardens’ hands 
when ten or twelve Field Centers should 
come into being. Four of those Centers, 
East, West, South and North, have now 
been realized. We are concerned with 
the East. 

Flatford Mill had just been purchased 
by Britain’s National Trust. It needed 
a sympathetic tenant. With fittings, 
furnishings and some interior conver- 
sion, for which the Carnegie Trust most 
generously promised to become mainly 


responsible, the Mill and its adjacent 


ie 


|| 
| 
Ss 
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buildings would make the most perfect 
Center in the perfect setting. The coun- 
trvside around is rich and varied in 
soll and vegetation, its wild life and 
country ways and history, ~ 
The Urge to Know 

They come from all over Britain, from 
town and country, from every kind of 
school, from Training Colleges and from 


Universities; they come alone, in two’s 


and three’s. in classes of thirty or more, 
with or without their own teachers. 
Nearly one-third are independent nat- 


uralists or artists, the voungest fifteen, 


the oldest over eighty! They range 


from the expert research worker on a 
** to those whose only 
Often the 
only common factor is the urge to know 
more about some Field Study 


It mav be 


‘busman’s holiday 


claim is a vast enthusiasm. 


object. 
birds or insects, trees or sea- 
weeds, crops or soils or country build- 
ings, mid-Stone age flints or land sur- 
village halls or water snails; 

Staff—to see 


veving, 
is up to us—the Center 
that no one is disappointed. 


Assistant Warden Sankey checks on a spe- 


cies of beetle found during the day’s survey 
of a piece of land near the Mill. 


About 


half the season’s program is made up of 


Most students stay a week. 
‘““weeks’’ and special Courses on par- 
Spring Biology, Social 
Sketching, Plant-In- 


ticular subjects- 


Insects. Outdoor 


sect Borderline are four titles taken at 


Students in the laboratory, sorting out their 
various discoveries. 


random—to which any genuinely inter- 


ested person, or student group, may 
A few of the Courses are de- 
Most, 


previous knowledge, 


come. 
signed for research level students. 
presuppose some 
the exact pitch being left until the War- 
den has met his class-to-be and found 
out something of their individual capa- 
bilities and wishes. This, and condi- 
tions imposed by the seasonal rhythm of 
the countryside and by the weather, de- 
termine the day-to-day activities of the 
class within the larger framework of its 
title subject. This flexibility, 
take advantage of a mayfly 


supple 
enough to 
hatch or a migrant wisp of waders on 
the estuary flats, 
for individual flairs and 


coupled with a con- 
stant watch 
fancies, makes for the success of the 
school. Students are not so much told 
or shown things as sent out to discover 
Apart 


the explanations 


for themselves, from a_ short 
preliminary ‘‘briefing’’ 
and discussions happen after they get 
back. By adapting and simplifying the 
various methods of ecological researeh— 
grids and counts and samplings of all 
kinds—and by setting carefully graded 
problems for carefully chosen teams, we 
vet the maximum amount of searching, 
finding, wondering, deciding and record- 
ing done by everyone. And that kind 
of knowledge sticks. 

Very many of the students who come 
are teachers, or will be teachers, 
They are not merely 


or ¢om- 
munity leaders. 
shown a lot of plants and animals and 


told their proper names. Nor are they 


a 
| | \ \ 
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shown how these plants and animals live 
in relation to one another as an end 
in itself, 

A great deal of the teaching at Flat- 
ford Mill is designed to show methods 
of survey and ways of investigation 
that could 
adapted to other problems of a similar 


be applied elsewhere and 
kind. Already we know that several 
plots of vacant land, old gravel pits and 


unkept gardens within reach of certain 


[| Apr. 


schools, are now being used in the Field 
Study way. Those are measurable re- 
sults. 

Field Centers have a two-fold part to 
play. They offer opportunities for eco- 
logical investigation and they bring the 
benefit of first-hand study and the dis- 
cipline of scientific method within reach 
of an ever-growing section of the peo- 
ple. Above all, the inspiration at Field 


Centers springs from life itself. 


Contributions of Psychiatry to Mental 


Rehabilitation™ 


MICHAEL KASAK, M.1). 


Division of Psychiatry, Marquette University, and Milwaukee County Hospital for Mental 


Diseases, Wauwatosa, Wisconsin 


The most spectacular and important 
attainments in medicine have not been in 
the treatment and curing of diseases, 
miraculous as some of these cures may 
seem, but in prophylaxis or prevention. 
We have very few drugs that may be 
ealled specific for certain diseases. We 
have atabrine and quinine for malaria; 
emetine for amebic dysentery; arsen- 
icals for syphilis, ete. But what about 
smallpox, typhoid and typhus fevers, 
bubonic plague, cholera, and others? 
Glance at the history of these diseases. 
Here is one—the bubonic plague—which 
appeared in Europe about 1548 after 
decimating the populations of Asia and 
Africa. It probably holds the world’s 
record for quick mass killing of human 
beings, and this record is one-fourth of 
the entire population of the globe at that 
time, namely, over sixty million dead in 
One should read the eyewit- 
‘Black 


Death’’ in order to imagine the panic, 


its wake. 
ness accounts of this dreaded 


confusion, and agony it created wher- 


* Presented as part of symposium on Teaching 


of Behaviour, Chicago Meeting, Dee, 30, 1947. 


ever it appeared. All these infectious 
diseases of the past have made indelible 
impressions on the life and culture of the 
people and probably have changed the 
evolution and the course of the communi- 
ties affected. Today they have become 
either very rare or completely extinct in 
our country and in Central and Western 
Europe. None of them were eliminated 
by specific drugs but by understanding 
the real causes, their spread, and by ap- 
plication of modern medical prophylaxis 
or preventive measures. We still have 
tuberculosis, often called the white 
plague, with no specific drug for it, but 
by detecting it early, by preventing its 
spread, and by curing or arresting it in 
the early stages, we have succeeded in 
reducing the mortality as compared with 
that of 40 or 50 vears ago. 

From the above it is self-evident that 
in mental rehabilitation we must like- 
wise emphasize prevention of mental dis- 
orders be they mild or be they serious, 
or at least stress the necessity of insti- 
early. 


tuting proper treatment very 


But before we proceed, let us look closer 
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at the problems which psychiatry is con- 
fronted with in dealing with mental re- 
habilitation. First, what can we say 
about the magnitude of the problem? 
One hundred years ago (1840) the 
United States had a population of 17,- 
069,453 and had 2,561 mental patients 
By 1940 the 
population had risen to 131,669,275 with 
more than 600,000 patients locked up, 
and in 1947, with the estimated popula- 
tion of 144,708,000 we have about 800,- 
000 mental patients in institutions. In 
other words, in the last 100 vears (1840- 
1940) the general population had risen 
671°. but that of the hospitalized men- 
tal patients 23,328%. As a matter of 
fact, the number of patients in institu- 


locked up in institutions. 


tions doubles every 25 years, and today 
mentally ill patients oecupy one-half of 
all the hospital beds available, of which 
we have a total of 1,435,778 beds, ac- 
cording to the American Hespital Di- 
rectory for 1947. There are eight to ten 
million people outside of hospitals who 
are in great need of adequate mental 
treatment, of whom more than 200,000 
will enter the institutions every year 
and help to increase the number of hos- 
pitalized patients. 

But these figures do not represent the 
total problem involved in mental re- 
habilitation. We have to add more than 
750,000 alcoholics who cannot live with- 
out a drink and cannot live with a drink 
since they misbehave under the influence 
of liquor and some of them eannot tol- 
erate even a small amount. They have 
been designated quite aptly as people 
Elimination of alco- 
hol by means of prohibition does not 
solve the problem. 


allergic to aleohol. 


Alcohol cannot be 
blamed any more than the rose for rose 
fever—the fault is with the aleoholic— 
with the personality who cannot tol- 
erate certain things, be it alcohol, roses, 
strawberries, nuts, eggs, horses, dogs or 
shellfish. 
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Then what about the children and 
adolescents, the so-called juvenile delin- 
quents? What about some criminals, 
the sexual offenders, the unemployables, 
the maladjusted in various occupations, 
in marriage, at home, and in society? 
What is their total number? I do not 
know and my guess probably would be 
no better than anybody’s. But one 
thing I do know positively and that is 
that all these unfortunates belong in the 
domain of psychiatry. 

Here then we have a problem for 
mental rehabilitation truly appalling in 
its magnitude. It becomes even more 
so when we are faced with the sad fact 
that out of a total of 185,905 (April, 
1947) doctors in the United States, only 
about 5,000 are working in the field of 
psychiatry. Moreover, perhaps better 
than one-half of these 5,000 psychiatrists 
are closely linked with the treatment 
and care of the 800,000 patients in pub- 
lic and private institutions, giving an 
approximate ratio (with all liberal al- 
lowances) of one psychiatrist to 200-320 
institutionalized patients. Under such 
conditions, how much time can the doc- 
tor devote daily to an individual pa- 
tient? Besides these patients, he has to 
see others in out-patient clinics, carry 
on teaching of student nurses, medical 
students, and young doctors specializing 
in psychiatry. 

Now let us look at the other half of 
the existing psychiatrists—2,500 in all. 
They are expected to treat in their of- 
fices or the homes of patients about 
8,000,000 people who are in need of psy- 
chiatric help. In other words, each psy- 
chiatrist is to treat 3,200 patients should 
everyone of this number apply for help. 
The whole thing sounds absurd but I 
am sorry to say it is a painful reality— 
a fact. 
stage when we will have just as many 


Will we humans ever reach the 


doctors to treat the psyche as there are 


to treat the body? What miracles we 
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would accomplish if we had today 180,- 
000 specialists in psychiatry instead of 
5,000! 

But let us go back to the painful real- 
Why is 


there such a shortage of psychiatrists 


ity of today and ask a question. 
and why is there a highly inadequate 
treatment of mental patients both in 
institutions and outside? This is pri- 
marily due to lack of knowledge and 
understanding of mental disease in gen- 
eral and mentally sick patients in par- 
ticular by the general public, legislative 
bodies, and even educated, professional 
people. The mentally ill who for cen- 
turies had been looked upon as possessed 
by evil spirits or criminals and treated 
accordingly, have only recently emerged 
from the cages and dungeons, jails and 
poor houses. But even today there is 
prejudice and superstition in regard to 
mental disease resulting in lack of in- 
terest bordering on fatalism. It is hard 
to believe that only about two hundred 
vears ago people went for diversion and 
recreation not to the zoo, like we do to- 
day, but to insane asylums to see the 
insane and often paid a small fee. But 
while in the zoo we are not allowed to 
tease the animals, it was expected of the 
attendants to tease the patients into ac- 
tion with the old idea in mind that when 
vou have paid for a show, you must 
see one. 

We have seen already that of late 
more than 200,000 patients enter an- 
nually mental hospitals where they are 
examined, studied, observed, diagnosed, 
Without entering here 


into a discussion of detailed classifica- 


and treated. 


tion, one may say that all mental dis- 
orders can be grouped into three major 
divisions, namely, the organic, toxic, and 
psychogenic. In the organic group be- 
long about 40% of the admitted patients 
who show definite pathological changes 
in the brain as are seen in such cases of 


cerebral arteriosclerosis, neurosyphilis, 
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The toxic group is 
about 8 to 


and brain injuries. 
the smallest in numbers 
10% on admission. The various toxic 
psychoses are caused by poisons affect- 
ing the brain. These poisons may be in- 
troduced into the body from the out- 
side, such as alcohol and drugs, or they 
may arise within the body because of 
malfunctioning of some organ, such as 
kidney or thyroid gland. Finally, the 
psychogenic group, to which belong 
such well-known common mental disor- 
ders as psychoneurosis, schizophrenia, 
and manic-depressive psychosis, is the 
largest of all, about 50 to 60% of all 
cases on admission. Here the causes are 
purely mental, emotional, with no path- 
ology in the brain or the body. The 
mind simply gets ‘‘twisted’’ as the say- 
ing goes, Besides these three large 
groups there are psychoses or insanity 
complicating epilepsy and mental de- 
ficiency. 

The recent war produced new mental 
problems but did not produce new and 
different diseases. Depending on the 
precipitating factors, they often received 
new names, such as war neuroses, battle 
fatigue or combat fatigue. The treat- 
ment, of course, is the same, but modi- 
fied to suit the existing conditions either 
while in the army or navy or after the 
discharge during the adjustment period 
to civilian life again. 

In the meantime, let us note that psy- 
chiatry has clarified many concepts in 
the sphere of our psychic activity and 
We know today that 


the symptoms of mental disease, be it 


human behavior. 


true psychosis or psychoneurosis, mani- 
fest themselves in the conscious life and 
interfere with the normal behavior of 
the patient but that the etiology or 
For that 
reason it is useless effort to treat the 


cause lies in the unconscious. 


symptoms unless we get at the root of 
these symptoms, down deep in the un- 
conscious. There are various schools 


and methods, and techniques of psycho- 


| 


1948 | 


therapy but they all aim at one thing, 
i.e., removing from the patient the an- 
noying symptoms which modify his be- 
havior by removing the causes in the 
unconscious. You no doubt have heard 
of the school of Freud, Jung, Adler, 
Stekel, the Psychobiologists, ete. Occa- 
sionally embittered arguments have en- 
sued as to which of them is the best 
and the most scientific. In my opinion, 
any method is good which gives results 
by curing the patient in the shortest 
time. There is no doubt that more than 


one road leads to Rome—one technique 


is good in one hand, another in an- 
other’s. 
Psychotherapy must be individual 
and personal and the patient must have 
complete trust and confidence in the 
physician. Technically this is called 
rapport or transference and is a purely 
phenomenon. We all have 
dislikes for different 
people which we cannot always explain 


emotional 
our likes and 
intellectually. Individual and not group 
psychotherapy is the treatment par ex- 
cellence, particularly if reinforced by 
other therapies such as drug, physical, 
occupational, industrial, recreational, or 
That this 
form of treatment is prolonged and ex- 


whatever the need may be. 


pensive is no reason against its applica- 
tion. But there are very many patients 
suffering from the more advanced forms 
of the graver psychoses, such as para- 
noia and schizophrenia for instance, 
where psychotherapy cannot be applied. 
These patients, as a rule, lack insight 
and cannot establish a transference and 
will not cooperate. By insight we in 
psychiatry mean the patient’s realiza- 
tion that he is ill. 
has no insight since he is firmly con- 


A deluded paranoiae 


vinced that there is nothing wrong with 
him and that there is everything wrong 
friends, 
public officials, and others who are in 


with his family, co-workers, 


complot to annoy him, persecute him, 
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poison him, ineareerate him, and finally 
destroy him. Such patients will oppose 
and fight any form of treatment and 
care and have to be committed by the 
court to an institution where the neces- 
sary treatment may be administered 
even against the patient’s wishes. I 
may add that the psychiatrist is not the 
only one who sometimes has to treat the 
patients against their wishes; so does 
the pediatrician, so does the veterinarian. 

Even from the sketchy grouping of 
mental disorders mentioned above, it is 
self-evident that treatment differs with 
the disease and the individual patient. 
Besides the various forms of psychother- 
apy we have at our disposal many other 
forms of treatment, such as drug, fever, 
malaria, dietary, physical, occupational, 
industrial, music, recreational, biblio- 
(reading of selected books), insulin and 
electric shock therapies and psychosur- 
gery. 

In Group Psychotherapy one thera- 
pist treats not one patient but a whole 
group by bringing them together for 
open forum discussion of mental illness 
in general and their own problems in 
particular, at the same time suggesting 
means of solving them. Patients are ex- 
pected to join in the discussion and ven- 
tilate their problems. In skillful hands 
this form of treatment has given very 
good results, particularly in the mild 
mental disorders such as the psycho- 
neuroses. 

In Narco-analysis we try to induce a 
light sleep by the intravenous injection 
of small doses of either sodium amytal 
or sodium pentothal, aiming to depress 
both the cortex and hypothalamus and 
thus abolish the abnormal conditional 
reflexes, without producing deep sleep. 
In this state the patient, may, upon re- 
peated questioning, reveal fears, para- 
noid trends, but especially anxieties and 
episodes in his life which may be factors 
in producing his illness. 


= 
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In Shock Therapy, whether the shock 
is induced by metrazol, insulin, or elec- 
tricity, the aim is to produce either epi- 
leptiform convulsion with loss of con- 
coma without 


sclousness or stupor or 


convulsion. This treatment makes the 
patient more amenable for any other 
therapy such as psychotherapy, occupa- 
tional therapy, ete. 

In Psychosurgery, called also loboto- 
my and leucotomy, the neurosurgeon 
euts the fibers in the brain that connect 
the thalamus and the pre-frontal lobes. 
The aim is to relieve the intellectual 
center from continuous influence of the 
emotional center. In other words, the 
intelligence and cognition remain un- 
affected but inner emotional feeling un- 
dergoes a change. This therapy gives 
good results in patients suffering from 
tension, anxiety, compulsions, and fears. 

Whether vou believe in Oedipus, pre- 
Oedipus, and Electra complexes or not, 
mental hygiene is important in child- 
hood and adolescence at home, in school, 


and on the playground. Here lies the 
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fertile soil into which all kinds of ‘‘ mind 
twists’’ and deviations and future total 
breakdowns strike the root, grow rap- 
idly like weeds, and crush everything 
what is normal, good, and beautiful in 
the psyche. Parent and teacher cooper- 
ation gives good results; all this is a 
special topic in itself. But always re- 
member that each child, each adolescent 
must be handled as an individual prob- 
lem, and that prevention, or at least 
treatment in the beginning of the dis- 
ease, when it offers a good prognosis and 
results in complete recovery, is our so- 
lution of the problem of mental disor- 
ders. 
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Teaching Bird Identification With Pictures 


JESSE V. MILLER 


Manhasset High School, Manhasset, New York 


sclence 


Many 


teachers avoid instruction in bird identi- 


biology and_ general 


fication because of the difficulties in- 
volved in arranging and conducting field 
trips. Lively high school voungsters, un- 
trained in field techniques, put definite 
limitations on the number of individuals 
that can be included in any field group. 
Twelve to fifteen pupils seem near the 
upper limit if birds are to be observed 
Each class of 25 to 30 


must be divided into at ledst two see- 


close at hand. 


tions for field work, and where a teacher 


has several such classes, so many field 


groups become involved that the whole 
idea of field trips is abandoned. 

Several plans have been tried to alle- 
The most effective 


method used by the author during four- 


viate this situation. 


teen vears of bird instruction has been to 
combine colored-picture instruction with 
field work for selected groups, This can 
be done even with large classes and with 
four or five sections by ‘‘rewarding’’ 
those who show interest and progress in 
the picture identification. The ‘‘re- 
ward’’ can be field trips for as many stu- 


dents as a teacher’s time will allow. 
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Teaching identification by pictures re- 
quires a good set of colored pictures. 
A better job can be done if one has a 
room that can be darkened, and a flat- 
object, or opaque, projector (stereopti- 
con) or a Kodachrome (2” x 2”) project- 
or with colored 2” x 2” slides. The only 
essential is the pictures, which can be 
held up for the class to see in a light 
room, without projection. A good set of 
pictures can be collected from magazines, 
or purchased ready made. Pictures col- 
lected from magazines will last longer if 
mounted on cardboard backings of con- 
venient size. A good set from magazines 
may take several years to accumulate. 
This should not deter any teacher from 
immediate use of those pictures he does 
possess. Pupils from the classes will 
want to contribute to the collection; in 
fact, what could be a better class proj- 
ect than the collection of such a set of 
pictures? 

The pictures are shown to the class in 
a light room, or projected in a dark- 
ened room. The teacher points out spot 
characters for each bird shown—size, 
color characters, bill shape, or whatever 
traits are most valuable in identification, 
Pictures should be arranged by the in- 
structor so as to show in sequence those 
birds likely to be confused. It is well 
to start with a small number of common, 
Avoid the 


types at first, such as 


easy birds (perhaps 10). 
‘*hard-to-learn’”’ 
warblers and sparrows. These may be 
worked in slowly after the class has made 
a Start. 

The period should be so planned that 
time is available to write down the names, 
and perhaps the spot characters for each 
new species shown. Printed lists may be 
used ; in any case it is usually necessary 
to give added attention to spelling. 

Each new lesson after the first should 
start with a review. Go over those birds 
which students have difficulty remember- 


‘ 


ing, as well as some of the ‘‘old friends.”’ 


Bird Identification a 


This may be done by running a ‘‘mock 
test’’ in which everybody writes down 
the name of each bird shown, and takes 
credit for those correctly identified. The 
teacher names each bird immediately 
after it is shown, or asks members of the 
class to do so. Spot characters may be 
brought out for each bird before the next 
After the ‘‘mock test’’ five 
new birds may be shown and added to 
the list. As the total number of species 
increases, the number of new species 
It may be de- 
sirable to present no new species if the 
class shows need for more experience 
with the old. It is better to teach 20 
species well than 50 inadequately. Stu- 
dents may do outside study by using 


one is shown, 


added should decrease. 


books containing colored pictures. 

A weekly picture exam will indicate 
those pupils who know the most birds or 
who have made the most progress. The 
best of these students may be invited on 
the field trips. A few from previous 
‘*best’’ groups who have maintained a 
place of prominence, plus new ones who 
have shown outstanding improvement 
may be invited. In this way no one will 
feel that hope is lost if he doesn’t make 
the first group to be honored. One or 
two trips a week during the migration 
season (roughly May 1 to June 15 on 
Long Island) should give your bird en- 
Some of the best 
What 


could be a better follow up to your class- 


thusiasts a good start. 
may want to form a bird clab. 


room teaching? 

If you would like to measure your 
teaching effectiveness give a pretest be- 
fore you start, then a final at the end of 
the unit. Use the same set of pictures 
for each test. Two sets of pictures are 
needed to do this most effectively, one 
set for teaching and another for testing. 
Students may learn to identify certain 
birds from their positions or surround- 
ings. In this ease they will not recognize 


a different picture of the same species. 
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BIBLIOGRAPHY 
Sourees of Bird Pictures in Color 


Audubon Bird Cards, 3 sets. The Nat’l 
Ass’n of Audubon Soe., New York City 
Life Magazine 
recent years including warblers, jays, sea 

birds, owls, ete. 
Kodachrome 2” x2” slides. The Stanley 
Bowmar Co., New York 23 
Sets of small bird eards—Chureh & Dwight 
Co.. New York 
National Geographic Magazine. Seeond- 
hand numbers available at book stores, Sal 
vation Army, from students, ete. 
1914 May—Warblers and others; 1917 


a series has been printed in 


April—Warblers; 1932 July—Humming- 
birds, Swifts; Oct. Wading Birds; 1933 
Jan. Crows, Jays; April—Woodpeckers; 


July—Eagles, Hawks; 1934 Mar.—Inland 
water, marsh birds; May—Kinglets, Wrens, 
Chickadees, small birds; July—Blackbirds, 
Orioles; Oct.—Geese, Ducks, Swans; 1935 

Apr.—Tanagers, Finches; 1936 Apr. 

Thrushes, Thrashers, Swallows; June—Fly 
Kingbirds; Oct.—Game_ Birds; 
Shore Birds; 1939 Mar. Spar 
Allen’s 


eatchers, 
1937 Aug. 


rows, Towhees, ete.; June—Dr. 
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Kodachromes; 1942 Feb.—Dr. Allen’s Koda- 
chromes; 1943 July—more of same; Nov. 
Terns, Pelicans; 1944 June—Dr. Allen’s 
Kodachromes; 1945 Apr.—Western Owls; 
1946 Sept.—Dr. Allen’s Kodachromes (24). 
(See also National Geographie Index in Li 
brary ) 


Bird Books with Colored Plates 


Birds of Massachusetts, ete—Forbush 
Vols. 1 and 3 are still in print. Dept. of 
Agric., Commonwealth of Mass., State 
House, Boston 

Rirds of America—T. Gilbert Pearson, Ed. 
Garden City Pub. Co., Garden City, N. Y. 

National Geographic Book of Birds Nat’] 
Geog. Soe., Washington, D. C. 

judubon Bird Guide, Eastern Land Birds 
Pough—Doubleday, distributed by Nat’l 
Ass’n of Audubon Soe. 

A Field Guide to the Birds R. T. Peterson, 
1947—Houghton, Mifflin Co., Boston 

Birds of Ne u York E. H. Eaton 
Museum, Albany, N. Y. 

Birds of Minnesota i Ss. Roberts U. ol 
Minn. Press, Minneapolis 

Florida Bird Lafe EK. A. 
Ass’n of Audubon Soe 


State 
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A Physiologist Replies... 


This lette) by Samuel A. Corson, Ph.D.., was written in response to an antivivisec- 


tion ry 


has since gone to Howard University, Washington, pC 


profe ssor of physiology. 


ruary BULLETIN of the National Society for 


Mrs. Arthur Wellesley 
£06 Aragon Avenue 


Coral Gables 34, Florida 


Dear Mrs. 


Thank you very much for your thought 


Wellesley: 


ful letter of June 25 addressed to Presi 
dent J. L. 
a reply. 

[ wish to state at the outset that we 
believe that in writing your letter you were 
motivated by a sense of compassion for all 
living things. We share that sense of com- 
passion with you. It was my chief reason 
for becoming a medical research worker. 


I wanted to understand the nature of the 


His re ply is outstanding in its clarity and PETSUASIVENESS. 


Morrill and referred to me for 


Dr. ('orson 


where he IS now associate 


The letter was published originally in the January—Feb- 
Me dical Re S¢ arch 


phenomenon of life, and particularly that 
of human life Apart from natural curl 
osity I wanted to use the knowledge thus 
gained in order to eliminate, or at least al 
eviate, the pain and suffering caused to 
human beings by disease. 

It is quite proper that you should ask 
us why it is necessary to experiment on 
animals in order to understand and cure 
human diseases. You are justified in asking 
why not make careful case histories of hu- 
man patients suffering from dropsy. 
being 


Such observations are actually 


made in many hospitals. Unfortunately 


such studies alone cannot give us the, un- 
intelligent 


derstanding necessary tor = an 


| | 
| 
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treatment of this or any other disease, since 
we cannot experiment on human_ beings. 
Surely you would not suggest that we fol- 
low the example of the Nazi physicians and 
perform experiments on human beings? 

We produced dropsy (or edema, the usual 
medical term for the disease) in dogs not 
because we wanted to amuse ourselves at 
the expense of the dogs. We wanted to 
know two things, (a) What conditions pro- 
duce edema? and (b) How ean we best 
treat such a disturbance onee it occurs? 

The very fact that we succeeded in pro- 
ducing edema in dogs gave us at least a 
partial answer to the first question. We 
know at least one condition which will pro- 
duee this disease and we ean look for it 
and correct it when we find such disease 
in man. Unfortunately, the human organ- 
ism is very complex and so are the human 
diseases. There are usually a number of 
different tactors and often a combination 
of many taetors which cause disease. They 
have to be traced down one at a time. 

The second problem, that of treating the 
(disease, involved the testing of different 
drugs. Surely you would not suggest that 
physicians test unknown drugs on humans? 

When on the basis of our medical knowl- 
edge we suspect that a certain drug may 
cure or alleviate a certain disease we ean- 
not be, sure that it will actually do so. 
Often a number of related drugs must be 
tested before the right medicine is found. In 
many eases the chemists have to be ealled in 
to modify the available drugs in order to ae- 
eomplish a eure. 

You have undoubtedly heard of the drug 
606, or salvarsan, used in the treatment of 
syphilis. Dr. Paul Ehrlich who discovered 
this eure in 1909 tested 606 different drugs on 
many rabbits before he discovered the one 
that would eure syphilis, That is the reason 
he called it 606. He also nicknamed it “Sal- 
varsan,” meaning a drug that would save 
mankind. Surely you don’t think that it 
would have been better if Dr. Ehrlich had 
tested these drugs on human patients. Many 
of the tested drugs were found to be very 
toxie and a good many of the drugs tested 
killed the rabbits. Would it have been pret- 


erable to have killed hundreds of humans 
rather than rabbits? You must remember 
that animals can usually withstand many 
toxic substances better than humans can, so 
that undoubtedly many more humans would 
have been killed than rabbits. 

This example is characteristic for all drugs. 
Even when we know that a drug is effective 
in the treatment of a certain disease, we 
often find that the drug may exert undesir- 
able toxic side effects. It is therefore neces- 
sary to modify the drug, test it on animals, 
and perhaps repeat this procedure several 
times before the right drug or combination 
of drugs is found. 

But even at this stage we are not ready for 
the patient. We must first find out how much 
of the drug is required for the proper treat- 
ment of the disease. If you don’t give enough 
the patient will not be cured. In some cases 
we cannot afford to waste time and find out 
by trial on the patient what the right dose is. 
The patient often requires immediate treat- 
ment and any delay (or the administration of 
too small a dose) may be fatal to the patient. 
It is, therefore, necessary to test various dos- 
ages of new drugs on animals before a drug 
can be sent to a hospital. If you ean suggest 
another workable method of doinz this we 
shall be happy to abandon our testing pro- 
gram on animals and adopt your suggestion. 

As a matter of facet, the problem is even 
more complex than I have indicated. It often 
happens that even if a drug seems to be ef- 
fective in euring a disease and does not seem 
to produce any undesirable immediate toxic 
effects, it may produce toxic effects after re- 
peated administration. Take, for example, 
such an innocuous substance as sucrose (ordi- 
nary cane sugar). Solutions of sucrose were 
used not so long ago for the purpose of re- 
ducing excessive pressure in the brain cavity 
which, among other things, produced severe 
headaches. Sucrose solutions were injected 
into the blood stream and were found to be 
effective in bringing the pressure down to 
normal. However, it was later discovered 
that the intravenous injection of sucrose solu- 
tion produced serious damage to the kidneys. 
You will therefore agree with me that it is 
much more sensible, and certainly more hu- 
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mane, to test drugs on animals before giving 
such drugs to humans. 

[ can certainly sympathize with you when 
you express concern about the possible cruel- 
ties involved in animal experimentation. This 
alleged cruelty is not in accordance with the 
facts. Our animals are well taken care of and 
are treated with the greatest concern and even 
love. Actually a mutual attachment often 
develops between the experimenters and the 
animals. Whenever painful procedures are 
absolutely unavoidable, general or local anes- 
thesia is applied in the same manner as is 
commonly used in the hospitals on patients. 
Actually there is no more cruelty involved in 
our animal work than is encountered in the 
the best hospital operating rooms. 

Apart from the benefit to mankind, animal 
experimentation also made it possible to pro- 
tect animals against many diseases such as 
distemper, hog cholera, horse encephalitis and 
bovine tuberculosis. These protective meas 
ures could not have been developed without 
animal experimentation. 

It is impossible for me to list all the bene- 
fits which accrued to mankind as a result of 
animal experimentation. To do this would 
require at least the pages of a full length book 
since the progress of medicine is practically 
synonymous with the progress of animal ex 
perimentation. The magnitude of these bene- 
fits can be appreciated from a recent state 
ment by Dr. A. C. Ivy and Alfred Zobel. 
These scientists estimated that, as a result 
of medieal progress based chiefly on animal 
experimentation, babies born in 1943 can ex- 
pect to live 16 years longer than those born 
in 1902. Is that an example of wasted money 
and effort? 
In the first World War more than 9 per cent 


Or take a more recent example. 
of our soldiers died. Only 3 per cent of our 
men died in the last war due to newer medical 
discoveries based on animal experimentation. 
In other words, the lives of about 48,000 
Americans were saved by experiments on ani- 
mals during only two deeades. 


I have great respect for your feeling of 


compassion for all living creatures and for 


your humanitarian ideals. I am convinced 
that your opposition to our work is based not 
on malice but on misunderstanding. I suspect 


that the existence of this misunderstanding is 


| Apr. 
more our fault than yours. It is due chiefly 
to the failure of medical scientists to explain 
to the people of this country what they are 
trying to do. 

If you are convinced that we are doing the 
right thing, won’t you use your talents and 
your energy to help us eradicate disease, or 
at least alleviate the pain and suffering caused 
by disease? If I failed to convince you, if 
there are any questions in your mind, won't 
you tell me? 

Very sincerely yours, 
S. A. CORSON, 
Department of Physiology, 
University of Minnesota, 
Vedical School 


GADGETS 


technicians use paper 


Many 


weighing small amounts of chemicals. 


cups tor 
These 
cups, the type used by the housewife in bak- 
ing cup-eakes, are very useful in weighing 
photo chemicals in the home dark-room, and 
similiar amounts of reagents in the school 
laboratory. 
DoNALD S, LACROIX, 

High School, 
Vassachusetts 


Amilerst, 


: 
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AUDUBON JUNIORS 


Form an AupuBON JUNIOR CLUB in your 
class at school and stimulate the children’s in- 
terest in exploring their own neighborhood 
this spring. There are birds and many other 
fascinating creatures to discover and to 
watch. Audubon Junior Clubs are nature 
clubs sponsored by the National Audubon So- 
ciety to develop interest in the conservation 
of wildlife and other natural resources. 
Every club member receives a membership 
Button; 6 four-page Bird Leaflets each des- 
cribing the habits of a bird threughout the 
vear; 6 Color Plates of birds; 6 Outline 
Drawings of birds to color. Every club re- 
ceives Audubon Junior Club News, a Junior 
club paper issued four times each school year. 
Ivery club adviser (the teacher who forms 
the club) receives Audubon Teachers’ Guide, 
a 96-page booklet, attractively illustrated and 
containing many suggestions for nature ad- 
ventures to be experienced outdoors and in 
the classroom. Ten children of elementary, 
junior or senior high school age constitute a 


Club 
Dues are paid 


club. Each elub has an adult adviser. 
dues are 15 cents per member. 
to the adult adviser who forwards the com- 
bined club dues to AupuBON JuNIoRS, 1000 
Fifth Avenue, New York 28, N. Y., with a 
letter stating how many sets of leaflets in the 


Junior or Senior edition are required. 


Books 


Apamstonk, F. B., and SHumway, WaALpo. 

A Laboratory Manual of Vertebrate Em- 
Second Edition. John Wiley 
and Sons, Ine., New York, and Chapman 
and Hall, Ltd., London, VII plus 96 pages. 
1947. $2.00. 


This is a manual adapted to the planning of 


hryoloagy. 


38 drawings. 


a course of four or six clock hours covering 
the embryology of frog, pig and chick. It is 
well illustrated, yet leaves space and sugges- 
tions for the student to add to its ecomplete- 
ness with their own drawings and diagrams. 
The material is divided into three parts, treat- 
ing the frog in 32 pages up to the 11-mm. 
embryo, the chick in 39 pages up to the 72- 


hour embryo, and the pig in 23 pages covering 
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the anatomy of the 10-mm. stage, both inter- 
nal and external anatomy. 

The directions are written to meet the needs 
of beginners in the work. The value of learn- 
ing through laboratory work is emphasized, 
and it is suggested that the success or fail- 
ure of the student be determined largely by 
frequent quizzes. The directions in the man- 
ual are clearly expressed and are explicit in 
content. The drawings and diagrams are 
well labeled. 

Guy F. WILLIAMs, 
Colby Junior College 
New London, N. H. 


Wiupe, S. A. Forest Soils And Forest 
Growth. Waltham, Mass., the Chroniea 
Botaniea Co.; New York City, G. E. Steeh- 
ert and Co. xx+241 pp. Illus. 1946. 
$5.00. 

This volume is number 18 of a series en- 
titled, A New Series Of Plant Science Books, 
edited by Dr. Frans Verdoorn, Editor of 
Chronica Botanica. Advanced students in 
soils, forestry, botany, game management, and 
landscape architecture will find this book 
meets the need for a concise and authoritative 
textbook dealing with many of the basic bio- 
logieal, physical, and chemical interrelations 
and interdependencies which abound in for- 
ests. Dr. Wilde, in his introductory chapter, 
begins the study with a historical and soil 
origin discussion. Various factors of the 
genesis of forest soils follow. Next, the essen- 
tial biological features of forest cover, physi- 
cal and chemical properties of forest soils are 
presented. A discussion of organisms, humus, 
soil forest types and surveys is also ineluded. 
The book presents in readily accessible form 
recent practices, based on research, dealing 
with tree planting, amelioration, silviculture 
cutting, productivity of forest soils and man- 
agement. Finally, the basie factors of estab- 
lishing forest nurseries, the use of commer- 
cial fertilizers, lime, composts, and green 
manura erops in forest nurseries are con- 
sidered with respeet to commercial practices. 
The coneluding work consists of fourteen 
pages of bibliography, international in seope. 
This should prove to be especially valuable 
to students doing research in forestry. The 


= 


106 The American 


indices inelude both an author’s and a sub- 
ject index. There are seven plates of photo- 
The text illustrations number thirty- 


There 


graphs. 
eight and, in addition, twenty tables. 
Is no olossary. 

Readers of this book will agree that it re 
flects the highest standards of science writing 
eredible to both author and publisher. 

LEE R. YOTHERS, 
Rahway High School, 


Rahway, New Jersey 


Genetics Is Kasy. Gar 


<2 pp. 


GOLDSTEIN, PHILIP. 
7 


lan Publieations, New 


1947 SO.75 


Jersey. 


This soft covered five bv eight little volume 
will be a weleome addition to the teaching 
aids of the biology teachers of the country. 
It ineludes many tidbits of useful material 
in the form of diagrams, charts, background 
material and motivating historical asides in 
the field of geneties. In addition to the basic 
genetic topies it also includes discussions of 
Lethals, Linkage, Cross Over, Multiple Ge 
netic aetion, and Biochemical Genetics. It 
is simply written and will readily be under 
stood by the interested or brighter biology 
student 

ALAN NATHANS 


BOTANICAL SOCIETY 


High school and college teachers of gen 
eral botany and general biology courses are 
invited and encouraged to aid the cause of 
better teaching of general botany by sharing 
with their fellows any particularly effective 
demonstration methods or techniques they 
use. A committee of The Botanical Society 
of America is gathering new and outstand 
ine ideas for such teaching aids for a gen 
eral botany course and hereby solicits aid. 
Credit will be given to the sources of all 
ideas embodied in the report to be presented 
in September. The committee would par 
ticularly appreciate copies of local laboratory 
manuals and outlines of experiments not 
commonly used in currently published man- 
uals. Please mail your suggestions to Dr. 
Hiram Thut, Eastern Illinois State College, 


Charleston, Illinois. 
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THE NEW MANAGING 
EDITOR 
The job of managing editor has been taken 
over by Brookline 
High Sehool, Brookline, Massachusetts. Mr. 


Irving C. Keene oft 
Keene is well known to many of the’ mem 
bers of the association as an energetic teacher 
and a leader in secondary edueation. His 


exhibits are well known to convention at 


tenders who have been in his part ol the 


state and nation Readers of the journal 


know him as the author of many helpful 
articles; one of these, Biology Nights, ap 
pears next month. This is your official wel 
come, Irving, to one of the biggest jobs in 


the entire organization. 


THANK YOU 
Just a note of thanks to the retiring Man 


aging Editor, ©. D. Roberts, who took ove 
the duties of the office after the resignation 
of Brad Price in 1945. “O. D.” 


the difficult 


carried on 
job of the business end of the 
journal with the best of efficiency and ¢o 
operation, He built up a constructive ad 


vertising policy and an expanding list of 


satisfied advertisers. The journal owes a 
good deal of its success in the past few years 
to the concentrated and untiring effort of a 
busy man who has not only the peeuhar 
abilities needed tor a managing editorship 
but also an intense interest in both NABT and 
‘BT. This little note is the official expres 
sion of thanks for a job well done. 


Sinee the editor will be out of Kmporia 
during most of the month of August, news 
items and other items intended for the Octo 
ber issue should be sent in before the end ot 
July if possible, otherwise immediately after 
the first of September. The dummy for the 
October issue will be sent to the printer 


shortly after the first of September. 


ENTRANCE REQUIREMENTS for medical schools 
approved by the American Medical Associa 
tion have been compiled into a chart which 
lists for each school the minimum number of 
semester hours for each required subject, 
together with the total semester hours re 


quired for entrance. The data may be use 
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ful in helping students choose the required 
subjects. The charts may be obtained from 
Craig Seott Rice, Sigma Chi House, 5615 


Woodlawn Ave., Chieago 37, Illinois. 


“(GENETICS IS EASY” is the title of a booklet 
reviewed in this issue and recently advertised 
by Garlan Publications. It is of special in- 
terest to readers of The American Biology 
Teacher because the author is PRILIP GoLp- 
STEIN, who has been a contributor to the 
journal and has served it in various capac- 
ities, 


SUMMER NUMBERS of The American Biology 
Teacher have often been considered, but have 
only this year become a reality, and this time 
only as a result of a series of accidental 
circumstanees. The last two spring issues 
were extraordinarily delayed beeause of a 
combination of circumstances, including ill- 
ness of a key member of the staff, the re- 
moval of the office of the managing editor 
to a point half way across the continent from 
the editor, the loss en route of a batch of 
manuseript, the loss of certain important 
materials in the process of moving the edi- 
tor’s office from one building to another and 
a long but unavoidable delay in the printer’s 
plant. In terms of actual time, these two 
issues should be designated July and August 
respectively, but to avoid confusion in files 


and in libraries, we are giving them the 


Science and Security” 


E. U. CONDON 


Director, National Bureau of Standards 


EpITOR’S NOTE: the copy of this address ar 
rived too late for inclusion in a spring number, 
but due to the delay in printing it is possible to 
include it. The point at issue here is very im- 
portant; therefore we are departing from our 
usual custom and dividing the contribution 
and printing part of it now and part of it later. 
We regret that it is not possible to print the 
address in full and at one time, but to do so 
would have delayed its printing for several 
more months. 


The conflict of interest which arises from 
official secrecy regarding military applica- 
tions of seience and that freedom of inquiry 

* Quotations from an address before the 


Washington Academy of Sciences, May 20, 
1948, Washington, D. C. 
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The staff is 


now working on a revised publication sched- 


usual dates of April and May. 


ule which will assure that beginning with the 
first fall number, each issue will again ap- 
pear, as according to the original plan, near 
We hope 


this explanation will answer the several in- 


the 15th of the month of issue. 


quiries which both the editor and the man- 
aging editor have received from readers and 
that it will save the secretary some corre- 
spondence. We also wish to thank ithe 
readers for bearing with us through the de- 
lay. 


BIOLOGICAL 
PHOTOGRAPHY 
The convention of the Biological Photo- 
graphic Association is to be held in Phila- 
delphia September 8 to 10 at Houston Hall, 
There will be 


an interesting exhibition of prints, color 


University of Pennsylvania. 


transparencies and motion pictures in the 
field of biologieal photography. As an in- 
novation, organized symposia and demonstra- 
Dr. Edmund J. Farris 


is president of the convention and Dr. 


tions are planned. 
Harry E. Morton is chairman. Further in- 
formation about the meeting and the BPA can 
he obtained by writing the Secretary of the 
iological Photographie Association, Uni- 
versity Office, Magee Hospital, Pittsburgh 
13, Pennsylvania. 


which is necessary for the continued growth 
of science represents one of the most impor- 
tant problems of science today. By virtue 
of the intimate relationship between science 
and technology, the problem also and in- 
evitably becomes one of great importance to 
the national welfare. 

The scientifie method is a very powerful 
thing. It is now in human history. Its 
power has only gradually won recognition 
during the past three or four centuries of 
human existence. Its fairly wide-spread de- 
velopment is a phenomenon of the last hun- 


dred years. Even today the use of the sei- 
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entific method is not really widespread. Vast 
numbers of human beings, not only in so- 
called backward countries but also in so- 
ealled civilized countries, have only a most 
imperfect understanding of what it has done 
and ean do. 

The progress we have made in the physical 
and biological sciences has created and revo- 
lutionized engineering technology, agriculture 
and medicine. The resulting changes in the 
material circumstances of life have brought 
about enormous changes in our material way 
of life—as regards food, clothing, shelter, 
health, urban development, transportation 
and communication and even the social in 
stitutions by which productive effort is car 
ried on. 

Science is also largely responsible for the 
techniques by which war has become vastly 
more destructive and all encompassing than 
ever before. Today, as we have seen, major 
warfare requires the complete mobilization 
of every human and material resource of the 
nations that engage in it. And it results 
essentially in complete wreckage of the coun- 
tries in which the war is fought. 

We Americans simply do not realize what 
modern war would mean to us and I am 
afraid that, despite all warnings to the con- 
trary from every quarter, many of us simply 
do not believe the next war will mean destrue 
tion of our cities 

Now this situation does confront us with 
a difficult problem for this reason: the in- 
creasing destructiveness of wars is a terri 
fying thing, and the prospect of an atomic 
war is even more terrifying. When people 
are really frightened they are less likely to 
act rationally than when they are serene. 
Shall we then refrain from talking about 
these facts or facing the truth? I believe 
there is no way to deal with this greatest 
threat of modern war to our security than 
to face the facts, as calmly and courageously 
as we ean, but nevertheless to face them 
squarely and honestly, and try to work our 
solutions to our problems in a rational way. 

We are committed to a policy in which we 
depend on military strength to reduce the 
likelihood of war. This requires that a large 
part of our scientific effort be devoted to 


ends which directly or indirectly increase the 
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military potential of this nation. In this 
connection arise the difficult problems ot 
conflict between scientific research and re- 
striction of information about research 


which we wish to diseuss here tonight. 


The Concept of Security 


The motivation behind the restriction ot 
scientific information is simple, but the whole 
problem has become unnecessarily compli- 
cated and confused. 

The dictionary meaning of the word seeur- 
ity is “freedom from fear, anxiety, or care; 
confidence otf power or safety.” This is 
what the average man thinks of, and this is 
really the basic thought behind any program 
linked to the word. 

However, there are at least two other uses 
of the word which are responsible for the 
confusion I have mentioned. The first of 
these is the expression “military security.” 
Here what is meant is, clearly, the attain- 
ment of national security through military 
strength. This in modern society depends 
to a large extent, on developments in science 
and their applications in technology. Thus, 
advances in science and technology are 
largely responsible for any security that 
might be achieved through military strength. 

The second sense in which the term “secur- 
ity” is now being used has to do with the 
classification of information, referring to the 
establishment of categories of secrecy and 
the establishment of such measures and pro- 
cedures that certain tvpes ol information do 
not come into the hands of unauthorized 
persons. 

Now this matter of keeping selentifie in 
formation classified is a complicated one, and 
I am afraid that the public does not under- 
stand the basic problem involved in it. I ean 
not stress too strongly that, if we are to at 
tain those limited objectives of security 
through military security, we must progress 
in the seiences, because military strength 
rests on science and because the “secrets” of 
science are open to any investigators any- 
where if they will put forth the requisite 
effort. 


(To he continued) 
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